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干预，观察 Kv1.3 钾通道表达的变化；阻断 Kv1.3 钾通道对共刺激分子表达的影
响。2.在树突状细胞分化为泡沫细胞的过程中，sPLA2-IIA 对 Kv1.3 钾通道、血
凝素样氧化低密度脂蛋白受体-1（lectin like oxidized low density lipoprotein 
receptor-1，LOX-1）表达的影响，阻断 Kv1.3 钾通道后，LOX-1 表达的变化。3.
在大鼠主动脉粥样硬化模型上观察过表达 sPLA2-IIA 对主动脉 LOX-1、Kv1.3 钾
通道表达的影响，同时应用 Kv1.3 通道阻滞剂 PAP-1 干预，以观察 LOX-1 表达
的变化。 
结果：1.在单核细胞分化为树突状细胞的过程中，sPLA2-IIA 可上调 Kv1.3 钾通
道表达；阻断 Kv1.3 钾通道可抑制细胞共刺激分子的表达。2.在 sPLA2-IIA 诱导
DC 转化为泡沫细胞的过程中，Kv1.3 钾通道、LOX-1 的表达明显升高，阻断 Kv1.3
钾通道后，LOX-1 的表达明显降低。3.在大鼠动脉粥样硬化形成过程中，过表达
sPLA2-IIA 可促进 Kv1.3 钾通道、LOX-1 的表达；阻断 Kv1.3 钾通道后，LOX-1
的表达降低。 
结论：sPLA2-IIA 可通过调节 Kv1.3 钾通道促进动脉粥样硬化的形成。 
 


















                    Abstract 
Background & Objective: Group IIA Secretory Phospholipase A2 (sPLA2-IIA) 
aggravated atherosclerosis (AS) progress via itself catalysis and pro-inflammation. 
Upregulating Kv1.3 potassium channel activity was closely bound up with AS. Both 
sPLA2-IIA and Kv1.3 potassium channel regulated the differentiation and 
antigen-presenting function of dendritic cells (DCs), thus participating in the 
development and progression of AS. However, we have been ignorant of the 
relationship between sPLA2-IIA and Kv1.3 potassium channel, which is remained to 
be discussed further. The study explore the effects of Kv1.3 potassium channel on 
atherosclerosis induced by group IIA secretory phospholipase A2(sPLA2-IIA) at the 
cellular lever and in the vascular tissue. 
Methods: 1.To observe the changes in the expression of Kv1.3 potassium channel 
induced by the different concentiations of sPLA2-IIA during the differentiation of 
monocytes into dendritic cells,and the changes in the cell surface expression of  
costimulatory molecules after blocking Kv1.3 potassium channel. 2.To observe the 
effects of sPLA2-IIA on expression of Kv1.3 potassium channel and lectin like 
oxidized low density lipoprotein receptor-1(LOX-1) during the differentiation of 
dendritic cells into foam cells, and the change of expression of LOX-1 after blocking 
Kv1.3 potassium channel.3.To observe the effects of sPLA2-IIA on the expressions of 
Kv1.3 potassium channel and LOX-1 in the Rat Atherosclerosis Model, and the 
change in the expression of LOX-1 after blocking Kv1.3 potassium channel,  
Results：1. During the differentiation of monocytes into dendritic cells, sPLA2-IIA 
enhanced the expression of Kv1.3 potassium channel and the inhibitor of Kv1.3 
potassium channel reduced the cell surface expression of costimulatory molecules. 2. 
In the process of DCs transformed into foam cells, sPLA2-IIA increased the 
expression of Kv1.3 potassium channel and LOX-1. And the inhibitor of Kv1.3 
potassium channel lower the LOX-1 level. 3. In the development of atherosclerosis in 
Rats,over-expression of sPLA2-IIA could stimulate the expressions of Kv1.3 
potassium channel and LOX-1, and the blocking Kv1.3 potassium channel decreased 
the expression of LOX-1.   
Conclusion: sPLA2-IIA promoted the formation of atherosclerosis through adjusting 
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高。因此，明确 AS 发生发展机制、寻找早期有效的防治靶点迫在眉睫。 
1. AⅡ 型分泌型磷脂酶 A2 
AⅡ 型分泌型磷脂酶A2（secretory phospholipase A2 type AⅡ ，sPLA2- AⅡ ）
是一种急性时相反应蛋白，正常动脉壁内膜和中膜的平滑肌细胞是sPLA2- AⅡ 的
主要来源。IL-6、IL-1β、IFN-γ、TNF-α等细胞因子可促进血管平滑肌细胞分泌





































血凝素样氧化低密度脂蛋白受体-1（lectin like oxidized low density lipoprotein 
receptor-1，LOX-1）是 1997 年日本学者 Sawamura 等首先在牛主动脉内皮细胞
上发现并克隆成功的Ⅱ型单链跨膜蛋白[9]，能结合、内吞并降解氧化低密度脂




[10]。人 LOX-1 含 273 个氨基酸，分子质量 30939Da，具有胞内区、跨膜区、胞
外颈区和 C 端血凝素样结构域。其中血凝素样结构域是 LOX-1 识别配体的功能
域，该区域氨基酸残基的突变可使 LOX-1 与 oxLDL 的结合活性完全丧失[11]。
人 LOX-1 基因是单拷贝基因，位于 12 号染色体短臂，含有 5 个内含子和 6 个外
显子。外显子 1～3 分别编码胞内蛋白、跨膜区和胞外颈区，外显子 4～6 编码糖
类识别区[12]。LOX-1 的 5’调节区有几个作用很强的顺式调节元件：GATA-2 结
合元件、c-ets-1 结合元件，PMA 反应元件和血液切应力反应元件。以上元件均
可特异性介导 LOX-1 的表达。LOX-1 转录启始部位在 TATA 盒下游的第 29 位核
苷酸与翻译启始密码子上游的第 61 位核苷酸之间。细胞内某些酶(如 TNF-α)可
促使 LOX-1 在 Arg86- Ser87 及 Lys89- Ser90 两处断裂，形成可溶性 LOX-1[13]。
在血浆中，可溶性 LOX-1 可与其配体结合，从而减少了这些配体与膜受体的结
合。LOX-1 是目前唯一被发现的可以从细胞表面释放出来形成可溶性分子的清
道夫受体。LOX-1 的前体蛋白 N 端有一个高甘露糖样的碳水化合物，需进一步
糖基化后才能转变为成熟 LOX-1，同时被转运至细胞表面，未糖基化的 LOX-1
不能转至细胞表面，应用糖基化抑制剂衣霉素可以抑制成熟 LOX-1 的产生，表
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